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Abstract of JP81 51 304 

PURPOSE To obtain a salt resistance improver enabling plant growth even in high-salt soil consisting of 
a combination of hemin(s) with a 5-aminolevulinic acid compound known as a plant growing agent 
CONSm^ resistance improver for plant contains, as active ingredient a combination of 

5-am.n v l nic acid (derivative and/or salt) with hemin(s). The 5-aminolevuhnic acid derivative s pref. 
8 elated from among 5- aminolevulinic esters and 5-acyl-5-aminolevulinic acids. The hem.n(s) is iron 
Si^tetraSirole compound(s) such as hemoferrum, hemin and/or hematin, or may be hem.n-contg, 
S^I^SSter^SlfSrSloocI meal. This improver may be 5-aminoievulinic acid compound(s) or hem.n(s) 
afone f a nf can Se easily and effectively improve the salt resistance of plants, leading to remarkably 
improving agricultural productivity. 
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[it#B2] 5-75/l^^U>^ ^-©&3S#*tf 

s> ©«*> e-iians i ax« 2 «bu£*$ij&# t 

[W*«3] 5-75/l^U>&^!S#rt*> 5-7 
>K*^'S«n5fc©T»S»^13?.tt2SE« 

©ffi#i©»l&ttinj±#j.. 
[fgBJ3©§¥Sf&Ifc93] 

[0 0 0 1] 

[g|£-k©fijffl#lf] »ISMTi:i5^T 
[0 0 0 2] 

[«£*©««] «>* . *NWiii*tfft* 
±mftwm\z* fitffli/4tti/3tfcv*n 

t. &&?§«©»$*©&«. y&v>mm. mm. #* 
[0003] mmmm±mut, Naci, Na , s 

04, MgCh« CaCl:*0*««»«lft±l*V> 
•T*. S z a b o 1 c s ©*et«fcntf. 1 9 7 7W 

ATet^04tMHttiB. -T-cfc, 9 5, 200 

•5fc»» £tg*«±*ift»T©ffi#*tt®T^a<ii*S 

*a±«««a 1 1 xm m x& « . 

[0 0 0 4] ^ia*^(Z*3V>Ttt, **fflSli£* 

*©**ftuc»4jt*a:x*;u*-tiiffl, am;:**-*-* 

[0 0 0 5] «*, ttft0>SSmif£ft±3-fr£*i*£l- 

n-c^o, mx-ft-i *\z-z>^xttwm&8:Mtmitiz> 



«**U «eTi£*#*tc.£3*a{c,fc9«®©»& 

[0 0 0 6] — Mtttttffl±*f£MftU cnSfflU 

<, tofsOMC, »&W2Si:LT, P^.U')> (G A3) 
t»*ibfct>©«»fftonTV»*eflET**. (Z h a 
o Ke-fu et al.Aust. J. Plan 
t Physiol., 1 3, 54 7-5 5 1 (1 9 8 
6) ) . 
10 [0 0 0 7] 

tm&ft±Jsmz&»x\t, m&^miz & 5 m&mt 

av«03WR«T»*. SiC, »«14t6j±^J©M5!tC*Vi 

^/6^^nTli-5©*-rcfe-5. 
a? [0 0 0 8] 5-75yV'^'U>'K^-?-©^«> 
^m?PJ (#*BS 6 1- 5 0 2 8 14f) , S*SiJ (#5fi 
¥2- 1 3 8 2 0 1f) , tt^fiflEit^i (#M¥4 - 
3 3 8 3 0 5* . >J >:*©**©*efo-WH (#58^ 
6-141681* ^tLTfffl^D, 5- 
75 7 U-^U >^©XXt-JVRO : N-7->;P- 5 -75 

lf4-9 3 6 0* . OWW 5-2 

0 5 0 7 5* tixtffltasr £#$H stress 
*». itti©w«ttf&]±^ffl^*'r^ct(cc5ViTtt^< 

[0 0 0 9] COiftlRRTKftoTffiiatftOWt 

[ooio] vtz&^x*mw\t, mmm±miz&^x 

[0 0 11] 

#»9!#tt** fcfl^fcKB LTttt»©W&14lBj±S<J t 

fetttl^fi{S5l??Jt UT»^n^> 5-75/WJ>» 
(£AT\ T5-ALAJ tlgf ) » •?•©« 

SfrR^tierol, MtflC\5 >**>e.S«tl-5 11 

xtt2ia±tfflt>nn «$j©»&tt£fa±£-tt32ft 
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[«#B2J 5-73/l^'J>gl, *-©&&#&# 
■r*«*©iHMtrtj-fca«. 

[»#H3] 5 -73 /I'T/U 5-7 
>K(0XX7J>SI/5 -7->;V- 5 - 7 3 7 

i^u >Ka>&»tfn*fc©T*sii?#JBi:x«2fB*& 
©«*©H*tttfj±ai. 

[»■»©»»&««] 
[0 0 0 1] 

[g|g±©*iJffl#IF] *36f!tt. *«**frTlC*V»T 

fett4&©*jfc*nittKT**i4&©Wirafl±MfcW"*" 

So 

[0 0 0 2] 

±m%mm\^ ±B»©i/4tt>i/3t"bv»t>n 
t*o. ^©ffi&teHtcjE^D^&s. ^©-Btl 
T. Kffi28«©ifitE*©&ffl, ^©StaS:, Sit. 
^«©^«, H*^©iS*©SA^tc±S»ffll©*SS* 

[0003] mmmm±mt\t, nbci. Na . s 

04, MgCh, CaCl2ffflfi«Lfc±*SVi 
M. C©*fc±«T!tt» W»*W«tt««ll*B8ViTSt 

TS. S z a b o 1 c s CDji^tCttlfi, 1 9 7 7^ 
jft"C©»«±©*««M«±«tt, T-CC, 9 5, 2 0 0 

&m*«±«ifc#T©tttt4>ffi&Wj£a<ti#S 

mk±m\tmmt vxmmx$> «. 

[0 0 0 4] (fijEJtfPICfcViTM:, jft3£fflfltifK?k 

tLT, fczKft$*ftbT#fc*ftflMl'T^£3&*, $ 
#©»#fcKliJI*£x*;HF--iJM3, S^ic^fr^ 

.#*:i£H:HJre**. »=. $fcit§tB(£:fctt£«« 
iTft, JSBtCfc 0 ifi*#ft« U «M&©*UMrFfc£ 

[0005] se*, ffit>©»ffittftft±£it it 
r> *»«re*«©fpj*©«***^*> 



[0006] ft&ttftuxg&Mftu ^nsfflv^ 

<, S&SF&tbT, v^I/>J> (G As) 

<&*f«i:Lfcfc©^fft)nT^-5@*T*-5. (Zha 
o Ke-fu et al.Aust. J. Plan 
t Physiol., 1 3, 5 4 7- 5 5 1 (1 9 8 
6) ) . 
10 [0 0 0 7] 

3fc«-Cttfc^V' **©£©#•**»**'=(«* ^tv* 

<5©*SA.*^fcttto38»oTV»&V». Sfc, mVoJUVK 

fcv»©a«»«-e»*. Hit, w*ftttrsi±Sl©Hf8K:*v> 
s***«»e»nTv^©*T**. 

59 [0 0 0 8]-*. 5-7 3/P-yU>e^©«tt, 
^m?PJ (#*BS6 1 - 5 0 2 8 1 4* . S*»J OftBS 
¥2 - 1 3 8 2 0 1^) . WMUMBS*! OMI^M - 

3 3 8 3 0 5^) , U >^©*S©«fi[6]±:ffJ (ftrM 3 ? 

6-141681* »fcUr*rfl3T?*?). 5- 
75 / U-7'J >m(DX.X^r)lRZSN-7'»l- 5-7 3 

^^4- 9 3 6 0* . m®>i&&fflmm mmvs - 2 

0 5 0 7 5* tlttfflTib5Ci!!l?ffl?.nT^5 
tt^©»mtt[^)±^ffl^ ; fr?>ClttC^^T«^:< 

30 ^jsnrvi^ofc. 

[0 0 0 9] £©«&«MTKi&oTW^fe1*#>©W& 

ttift±3Wjj«ai*annfafiai©»iMbsi!?±'r* tmz 

*<Z>*«ftiigi&T££fti:, *■©* 'J .y Mitf-Ofcinfc 
[0 0 10] Lfca<oT#3gHJte, *tt*±«fc*l-»T 

fctt^©w^*"itic-r^w«ttifiiii^J*a«-r^) - 1 

40 &B«fr*. 
[0 0 11] 

c*«*«i*-r*fca>©*«] h©*&*«k*vst. 

UT©***tfV>, ^Sc^W^frofc^m, 
*>««M«*«JtJWfcUr»6n* 5-73/V^U>SE 
(BIT, T5-ALAJ tBSTCtfeab-So ) . •*-©«! 
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[0013] *»W©**©»ifittrtlJywlc:&^"C, * fcX«^**nA»©effifc^*^^ni;>'*©* 

»j«»iL.TfflV»6n*fl:^«©5%. 5-75/1/^ 6*1*. EC ^3>#l£^rrft 

'j>io«ti/m MAtmnutt. u>ma. oik «*.tfjM*»* (t««*K»6n*ss*jfii*« 

is. ?x>mm, y^)vmm. tk>h, u>^k ffi»K»LT*s«:40Hs-&*>i^iso^«i««T5=: 

Att*©£js*fr£#*tf&*i*. cnsoiit «a w [o 0.2 oi *»wo«*©wttttiftjJMtt» 

l*fc*V>T***il'TfljV»&n. *©fWBtt5-75 tit, MISCD 5 -73 7 l^U >». *0»<l#RtX 

[o o 1 4] 5 -Ts./ufv>mRzs j t(omt / ^a<o a±ft**r*t>©Tf*o, ;mss-i-©ssHv»*c 

ft-&*Tf*D, *3iWK:J:*£*. #3SStC<k itn?****, iin66^K, «*Wfc*H»*U »«. 

ft. *£*Xtt**CJ:«5iatSfl!^«**' ^©** £K-&Tft C i**?**. ii;n?ffl^&n*«©*** 

[00 15] Sft, 5-73yk:/'J>ISff##i:bT -f>K-JMM«. ^F-J^l, lWn-K-h«, 

It 5-7S/l/?'J>S<!3IXf;K N-7->^-5 37 1 -t7f*7t h73 HSU -f V ^0^*9 - 

-T5yw^'J>»»*«»tf6n«. cne©5%, 5 >S7S HSU. fc Fn+-WVW/-M 3Hfc 

-73/l r -^ , U>gl©XXx^tL,Ttt, MAtfB&S 1>i?Jl,TS/"7V>1»* y*XJk* 

ix;«**i*tfsnft. !ff*b^xxf;HltiT -cpasj, 7>->s K-m -f^>7^H*, 

)im, ->^D^->;PS. n-^^S. n ysy^-yh^J, ^MyFt »»*^^^A#J, 

n-yxJVS, n- Ff^U*, n-^-y-^ e^nx;^h=¥->Hffl**#»fftCt«»Tr**. 

^>5W«, 7i^fJ«. 3-7i=^HK 50 [0 0 2 1] «§*<hLTte. ->a? 

JVg, kh'D+->IfM, Xh3f->XfP;i^?#t£tf n-X, ^->'J hHK V)VMY-)V, #5?b-X, 

,-txft. • *->n— x, v>y-x. 7^tfy— v^n— 

[0 0 16] N-75'*-5-7Syi'7'U>i X, X^O-X. U#-X, 7A7-X. 77? h- 

tl/TJS, WA«5-73/lx^>J>K©75y**^ X, VJl/h-X, 7*h-X. V^hHJ*- X«**# 

*ifti~2 4©7jv*y'f )VM, ^#^7->;v». ^> tf^nft. 

vJl/^->AJl/#x;l/^T7vJHfcSnfc^tl^ [0 0 2 2] 75/»il/Ttt, «^.«7XA7*>, 

-o*/^*. n-^-y-y-r^s, n-yy-yf xx 7?->, hu^h^rx y^:*->, nu 

[0 0 17] tn^05-75/l/7'J>80XXf [0 0 2 3] ^«Ki:bT«, ^J^.«^K. ittt, 7u 

Jk St)tN-7->JP-5-75yi/7U>SEil tr*>K, SSK> W^K, ->i^BS, 7*WI. ^AS 

ft® ¥-4 - 9 3 6 0^affif£fB«©7J£$?©&*n©fl^ ?x>g£. SSK. ^Q>S6, U>=fffi, 3 

•&fi6tetc±oTSjS-rftct^T#fto sfe. *©*a a^k, yja-jwi. 7)i?s.>m. 7x^7^> 

«*K#bT*»ftWt***ftV»IRD»««« VW>». *^D>^, *7»jm, 5UXf> 

•TftC<!:^<, *©**«V»*Ci:««Tr#«. ^> X^7>J>K, A^S?>«. k!JHi>it, o-^r 

[0018] it, 5-75; uyu>»«MW*©*t HW;n^s#Wui:*'-ef5. 

LTS. «A««S^©llf*aPJ!fi, ^"h'J^Ait^© [0 0 2 4] 7JV3-^tbTtt, «A«5i^y-;i/. 

^S^f^f^nft. x^y-;K 7n/v-;k ^y-;u, 

[0 0 19] SIC. **!^«V>^iJ^||^*fthruAL^ 
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ms&fttvTm^ztizit&moot. 5-7s.y\/7 >/v?m&mm\fe>nz. sic, ^s>s*-&wrs 

tt. ;7X>&&, VW>R«, U>=T8 «i»C*HxT#*iftftR*-&*«:V»ISl5»Ilt»«-rS21 

A&^©&»!fift£##tf&*T-*. ;rne>©:K«, ftffl io [0 0 2 0] *&viomt><Dm&&ft±w\t. 

[0 0 14] 5-75yW7U>»Xtf"t©*KM*»© a±ft**"T« fe©T$ D. itl6«©S!iSlV>5: 

ik&m-v&v. tt&^m, **«KJ:*4ai. mricj: tfe-c****, tnsswi:, tt^spg5?pi, 

S£]g©Vrfn©#8C<koTf>$l&T* 72 71. 7)Vn-)V. tf*3>, 3*9JWS 

[00 15] 5-73yi^yj>lttl»»tL'T -f > F-JHMt < > K-JHMfc x^nHf-hM, 

H B-TS/l/^'J^iffllXfJK N-7^-5 39 1 -±y^)l'7± h73 -f V^n^*5>«l, - 

-7S.; u?v>nigifimtf en*, cine©^ 5 nf>i7s tFD+Mv**7-JHi. ifiR 

-73 / i/^'j >toix? *ti/tK. pj;tfcffi&g teiJfr'sVbM* ^y^)^rs./zfu>M. **x;w* 

i=JH#*'#ff&n5. »*Ut>IXf;i«ItI/T -CPA3J. 7>'/SF-JWI, <t^>7^ H9I, <7 

;V«> S/^P^^*, n-^y^S. ^/^•yhS), ^Myffl, RR*^^*!, 

;Ht, ^>vJVS, 7i*fJH, 3-7i=J^DK 30 [0 0 2 1] MM&l/Ttt. «*.tf£fJH3-X. ->a^ 

JWS, tHD^yifJH, xh*->x?;UWWJ*tf n-X, *->'J h-A, v;nfh-;k #5/? h-x, 

^ns. *->n-x, v>/-x, 77H/-7, vyan- 

[0 0 16] N-7->JU- >R X, X:7D-X, U#-X, 77^1 — 

3H&i~2 A<D7)vu/^)vm. %mm7>>)m, ^> tfe-ns. 

i?)i**^*)itf-)imm-?7i/Mtisnt£ib&mm [002 2] 7s.;mtvx\t, R*.tt7x/t9*>, 

»^V^7-»VmtVX}t. 7±^)VM. n W5X kXfy>, t^Pv-X ^u-», 7;^ 

-^>^y-f;>». n-^Z-fAl, n-Z^y-f x>, 7^x>, h'J7"h77>. *?*x>. AU 

[0 0 17] :n^5-75/y7-U>iCDIXf [0 0 2 3] tigtltft SfS. 

JK RtfN-7v.il/- 5-737 l^'J >R&. 09;Ui tf*>R, SSR, W^R, ->a.>7^, 

#H3p4-9 3 6 O^&WlcettO^rtMFO&ttO^ & fL». *X>», VD>8, U>=fl»> 3 

^j«fe(c«fcoT*JBr*ct«»Tr**. *fc> fun-;vK< 7x/i9^> 

tt«m&bT#S&&ft£^SftV>l80#S»«St *. vw>B6> *-7-n>K. *^'jm S'JX^> 

[0 0 18] Sfe, 5-73 7 Vf) h^J^MMPSHt^Ct*^**. 

btit «^«*SKii^©»Wlnim, T^h'J^A^© [0024] 7;v3-^tbTtt. WJ^a^^y-JK 

&mm&£i><&tf*>nz. x^/-;k ^d;w-;k ^>^y- 
[0019] Mtc, ^wrw^yj^MiH^&jta^ 



( 

5 

[0 0 2 5] ¥?5.>mtVT\t. «JAtf-af>87 
= H, H^5>Be, £*5>B 12 , tf^S^Bs, b** 
5>C, >Bi3, b*^3>Bi, b**5>B 3 , tf 

^5>B 2 , b*^5>K s , b*^S >A, >D 2 , 
b*^3 >D 3 , t*^5 >Ki . a-h37in-Jk /3 - 

-;k p-tHD*i^ASi, h^>> mm* ==> 

^>H, n>hf>S. a- 'J #=y 
[0 0 2 6] *»WO««©W«ttl«±ffl©*ISi:UT 

[0 0 2 7] *fc, *fgBJJ©ffi^©»:!fitt|6]±3iJ£ffl 

[0028] mmm&wtu, 

«tt»CR«snftH*. B*. ft*ft±«©«£. ± 
Wefe%L<D%M&M&W0 . 5milimho/cm (JKT> rnmh 
o/cmj tTn-f) £*±, *fSL<ttl. Ommho/cmjy, 

[0 0 2 9] £fc, »«E*©»£\ «}«*+©:!£«**< 

3 o oppm \>A±.^3bn\m-g.i,<m^*z.ttf-zzz>. 
[0030] ±$mmm\t, mmm, ±*©&st, a 

A=£. ^^©ffftte©®^*^ ±fB±*?gi£© 
GMJ&&fflfl$- 0 mmho/cmSU:, 3 0 mmho/cmJ^TK> 
±«*, ««*©»&, ifii§ft5 0 0 Oppm K±, 3% 

[0 0 3 1] £ ZLTmho/cmHu jgft©tMMJftT?3& 

0, 1cm 2 ©2tfca>ffi«£ lcmH8PBT»ftC*V>fc«i:* 
©«|ffl©*£ag£ifi©ji»Sc& ^ 5 . 

[0 0 3 2] **WO»«ttl^±*l©lt»fc*t"*3WI 

<fc3&52lS77fe£ffll'>Tfc«fc<:, «A^fttr»#-TS 

[0 0 3 3] #»W©W«ttffl±»ftfflV>Tft*«ia* 
ff -5«-&tt» W3»ft»©«ft* 1 umol/ 1 ~ 1 5mmol 
/l, #IC 5 nwo\/ 1 ~ 1 Ommol/ 1 <h&3<fc 

srr a l < , ^ns±iifi i o 7-)vmit v 1 ~ 

1 . 0 00>Jyh*.»fclO- Spft^y^^^n^ 
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lv^ A4HH0aaftti(ftftBi2. #tcHiss rnr, a 

3 nt V>£ % © * V»-f ttT ffl v>s c t a* t # 

[0 0.3 4] **H!Hl*fr'5*&tt. *2&j£#£6nmol 
/ 1 ~3 0 0 /xmol/ 1 . <$\Z6 Onmol/ 1 ~ 1 3 0 urn 
ol/ 1 ©ftftTtt"»©«Ji>£R'R3-fr*©aWi;l/^. 

# tCffi V» *#8&j£#©«ft«*»H8l?i 1 Rl DSftftBT 

ftffl-r-5Jit^»*b^. ^(ta*frai:^^T(iiw 

V>«"&«±E»ft«fiB©*-ei8^»ft£, o»ta»i»RB 

[0 0 3 5] ±:»MJI£fT5*-£«, *8M5fl*G*±*J 
1 07—)V^fcK) 3mmol~5mol. 1#5C 6mmol~2mol t 

«tv». *ffMa©<fc5tcfij»ft-t?ai^&<)ic}i*L 

[0 0 3 6] ±m<D^-ftl<DMW\ZMV-Ch. tt^J©^ 

■T 4 ^:V>©Di:©«fc5^:®li;®-&LT«^T ! b<fcV^ 

[0 0 3 7] *^?B©»^ttr6]±?HJ*fflVJTii5^ft^:# 
TTtt#I&a«-ri»IS, ««i-5±**tiiEtcBftft*# 

l. ft*©ft)R**anfc«rjStT?*?siy&fflVir«isb, 
s»st)£ < mmztLT^zmymzmm-tz - t*»-p* 

[0 0 3 8] *^BJCDR^14|^]±ffJ^V^TMa-r ; 5 2: 

«iij©wftttttiR]±-r-5*^ #e>nsw^i* 
». *^s#dt7c>!r^o»mtttc ! foHa'rs©-c. «ft 

*#©ifi^^fctt, ii»ft'tt©iSVitt!»a:*SiJ©fi*-& 
t?-ti*i<J:Oa*bv». nofilfr, W«ttoftv>««l©— 
^JtbT«. f?^. 7X^7«X, 3A^, 

[0 0 3 9] Wfttt©7C*PV»*W*b'J'*»&* 
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[0 0 2 5] E?5>Si:lT!t mX\i.-^yW7 LV>. *St£^#J#tt»U£< V>1t#> 
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